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(57) [Kft] 

fc*>/^f!£. iS7C«(4* 5 - 3 3 1 mV«fcO*£<^ii 
£5. 




/ 

TcSJSriKO. lmM~^5 0 mMWjgST^WI-S&fS 
fcfflHTftfflU *;P*7>*££SfcH75/B3:fc 

^*>, yXH 7.?>, Stli->Xf7 5 

i fSK^Sjl^ft. 

•I»*a4 3 Fas W>h'«^>nj«A«TL4TS 

•[■1*9 7] ***7>***3ftV»75y«a«7;H? 

fTRSS-fr. a7C*ffi*«-3 3 lmVJ:0**V»»Fc 
^415 0. lmli~gl5 0mMffliaiTStL/, 

fr*>to& • *JSfl:U oi»T;UU*7>S**Sft^7 
5 yfcifctt-toa***** U 7*- ^x-f >^SfS 

1 iEKflgJii^ffi. 

•[0 0 0 1 ] 

■uesmoju-rsatf&aiM *»9itt. »fi^a*«Aft 

T> fi^g (»0. lmM-«5 0mM. JfiKttlS 
0. lmM-Dl OmM) ©H^j§7cS!l (&?£«{£#- 
•3 3 lmVJ;0*^if7cg'J) ©#ST-CO«tt^I* 

■[0 0 0 2] 

V»*. d7bfefR<DSBK5Ett. *a*«3ftfcJE. "Pro 
grammed Cell Death"-?**) tsntfcfl , • ft 



« BS 2001-3421 98 (P2001-342198A) 




(2) 

2 

^WgSTTltlCgClSfflli^T&S^n-vT. (Ne 
crosis, 85E) fc»i»tt¥ttlcW«fcEJW3*ifc7# h 
-vT. (Apoptosis) ©iig$STec^^<J:7iiae,n 
£n£T£7#K-->7*#H4-r*£<©£8 

•i — is*z&m$>z>wtmitzz.t\z±r). &mm& 

* (+KX>X (SCIENCE) 267, 1456-1462. 1995) . 

•[0 0 0 3 ] 7#h-y^tta*0±aW*ftTTR* 
+Tt>FasfiilI (CD95, APO-1) 

»T^5 (tMx>3. (SCIENCE) 267. 1449-1456, 199 
5) . Fas ffiWtft^M 4 5 kDafflTNF (ffi&a 
Jg^JES^, tumor necrosis factor) 7 
S'J-fcJR-TS ISR:5'>/t*jre*g. Fa s 'J#> 
f <ttt^1-*CtK:J:0, aaK£R«-f£. FasSt 

fs<z>B§i##siiii*j&fflia-{\ btk. <t«. /Must** 
20 <Mm+m&n'n.*>tiz<D\zi!iLT. ^14 0 kD 

. a©IIi!R*>At£KT**Fa s "J #> KOftHliff 
MTU>Wtfa7M7- (NK) aiS, V7 
D77-v, Mtt£IC|R6n*. *ifi. ^"77 

fcisttSttfi^roJMrfrS. F a s SUKite^tt, 1p 
•r (lymphoprol iteration) T^T, £«¥lf*l5 §E&$j 
iS»i7^^C*tJT^etfTi>5 1 p rfciiit 

eTp-e-wfero-cs^ct, Sfc 1 p r -797 £PH$<&3£ 

KlrMtSg 1 d (genera lized-lymphoprol iterative 
disease) v77TteFas "J **> KC£g**ig#T^ 

0. F a s / F a s 'J h**0«l8T^ia 
««r*fi-r*J:t*«!l<S«SnTtr>-6 (1MX>7 
•(SCIENCE) 268, 1347-1349, 1995) . 
•[0 0 0 4] S/i, t hFas 'J #> KaTcSBtf*^ h 
'J >y ^X^^Dyaf'ft- -fe* (matrix metal loprotei 
nase) tci0^*r$n> oJigSIF a s 'J#> KtLTiS 
K^nSdt^JWL. F a s 'J#>K#«fiM®»SI[ 

X77,^'J^>^J1/ • ^7-f-» (JOURNAL OF EXPERIM 
ENTAL MEDICINE) 182, 1777-1783, 1995) . F a s "J 13 
■sFSMlZh, *8fc£4fJi£tt£*rr-5TNF7 75'J 
-ICSST**W17K<Z>*T, TNF-a, 'J>*r-* 
•>>-a (Lymphotoxin- a, LT-a) i5ckt*U>tf; 
•h + ->>-/3 (Lymphotoxin- 0. LT-j3) tC7#h 
— >7 6«»r4Stt*»**c:t*»**SnTV»4 (If 

•> (THE NEW ENGLAND JOURNAL OF MEDICINE) 334, 17 17 
so -1725, 1996) . £fcr<fti£, Fas'J#>F«*> 
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WmtLT* T L 4 #Human Genome Sciencetb&^S 
££ttfc (Immunity £-21-30, 1998) . TL4«E5>J« 
<B?»J#*: l)fc*tJ:5K:, 75 /&2 4 0^*^6 
?>/l?X-e. N5fcS8K3 7g|S©cytoplas 
mic tail. 2 2 SS©transmembrane£I^£$A/Tt^ 
5. C*«ffl©receptor binding** (150aS)tt. F 
asL, TNF-o, LT, CD40L. TRAIL 
tt£t&*< 2 5 - 3 5%<Dt^n~J-^$,Kl. ^(29 

5. *fc, TL4t»t5Ut^-lt TNFR7 7 
5 'J — ©HVEMIherpes virus entry mediator) 

RT&O. soluble decoy receptortLTIW 
BcR3*«fffcT*. TL4©iliSfM!£UT*ifi. HV 
EM*J;tfLT0R*»abT^4«»fiK:*tl/T7# 

IBtttfttBSttT^* (J. Clin. Invest. 1£2 1142-11 
51, 1998; WO 98/03648-%) . S-fc. TL4tti8ttfl;P 

BLaasaic^LT. i FNrof£%.ftw&SLm?t>z\t 
*»6ftami5atLTottii6t>ir-r44:#Ae>n*. s 

eicr<fti5. TL 4©IE#t hffF*MlffliaiC»T«)DN 

MtLTbGmz-SbZ (f#H2000-0 14044^) . 

•[0 0 0 5] HK»c£#rtic»*CLa>#£L-fc^£l 

fttfcoTH*. Fas'Jj9>F«^Wtm*4T 

L-T, JSttS!TL4 0»»»a*«|g»6n&. £ 

ne.oK*«i»o*«»a«i*WTr*<. ua» 

5. ;:©££, **c4*snfca**A!H^>^^Ji 
SEttLfcaTcstu-nw*. Sot, 

5. JCJt. C©=k?&3M££ig®L-T, 
fiiUT«iftSR5l;SnT^4. tztz. :©U7*-J1/t 

5. UK, t#Bii¥4- 2 1 8 3 8 7.^#W9-1 2 
•1 8 8 6tl:fe^Tlt gMieatBPflC^iSTcS'JTS 




6. St. Journal ofEndocri no logy (1997) 153. 139-1 
[0 0 0 6] 

-Af^Wtli f§ttM©n>7*/-->3 
*T * T L 4 < C t li^F pf^-Cfeo 

•[0 0 0 7 ] 

■[■ui***-r*fcfc®^R] *«9i*e.tt. en?,© 
^< . Ji(*iiao«tatt*iij«T4<t* 

fRSW(ca*-^A.S^>/^K©iRfi^±#-t2)CtS: 
F a s y#>K«*W^JtT*«TL4fcJWMIi:U 

tt. afi^I*WtS*MBliif-C3ESS-&t^>^ 
y-KlCttL-T. ama©ffi»«T<D«7GS!l8ajn*«fctf , J 
7*-;Ux<>yB#©75/SSi0, &1&f£t&#» 

•d) ae^xwt*«iiBii±«t>-c3iaa-&fc^> 

A7»£. il7cfH£#-3 3 lmVJ;07<#^l7cS9* 
» 0 . 1 mH~-m 5 0 mM©aST?"&^-T ^ 
TtttBL. *;i^7hg£*;£ftt>7S ;&!;£«*•© 

mtTziz&m? >^7»sfctt-e©ffi©sjs*)4. 

•(2) ®*;U*7 p hS**S£t>75/a*fctt*<0tt 
vXx-T 7,?>. ££fi->3.x75>£> 

1-*rt*»«tTS±E (1) ffi*<D«ifi#S. 
•(3) *yr\i!%m a s 'J#> FiJ-W^MTS^ 
±E (1) E«©Hj6#£. (4) Fa s U#>K&* 
W^J|))JTL4t*6±E (3) IE«c©SiiS^S. 
•(5) jB7cffll*»/;l'*7 r h**#"r*^*T»-5±IB 
•(1) E^©S!ii*ffi. (6) ^^*7 r hS^Wr5fl: 
^W2-/;i/*7 p hX^y-JUSttt->7xx75>T 
ft*±C (5) !B®©S!ii^ft. (7) *;i/*i7>S£ 
#Stt^75/tt«»7;P*r:>T**±E (1) EK© 

so Kii^ffi. (8) ^^/^Rsae^i^tttai 



5 

*£^l7C$ij£*<)0. lmM~£-)5 OmM©iggT£# 

«fT4±E (1) E«©Hii*ft*i:*««T6t>© 

•[0 0 0 8 ] *»W©*««1?ffl^6n*F a s 'J#> 
^•^WXjrKtt, &tt©Fa s 'J#>K*TNFafc 
££B«©f1UH**-r5fc0Ta-3T. ifftffijfcS*© 
Fas'Jif>l«l*>/t>IK». f©N*|CMet# 

•1 SfcttE*** : 4T-«£ttS7S y *E5«*:£*T 
*^>^d7»$fctt-to«»^7 , ?K, frKEM**. : 

•ir«*n«7sywEMoN*«a>&!S8 4 (1 1 

e)~3S2 4 0 (Val)tl(D»»7S;lE?lifc 
(4E?'J#^ : 4?«Sft573y»E5i]<&N**9»SJ6 
81 (Leu) -12 3 9 (V a 1 ) #§©$#73 / 
»EJ>J**#-r*^I»ait hTL4*fcttpJ*ffl-7£* 
TL4£=fcD^ft6©N*3a&l;:Me t ##JnStl&*> 
/X*IM*»*U». S&fctt. E3*J#^: lTSSn* 
7Sy»E5«lfflN**a»6*8 4 (lie) ~IS2 4 0 
•(Va 1) #§©HB#7Sy&E?iJ£/cttE?<]§-5t : 4 
*aStt*75yKE*J0N*Sia»&iS8 1 (Leu) 
-312 3 9 (Va 1 ) #B0»#7 5/"*E5fl***1- 
* ?TSa t h T L 4 $ fett 9 7, T L 4 £ n«0 
f^ffl*#1"4IH0. ^©N*^t>L<teC*i8©*»i!! 

f. E*J*4» : "lT*Sn*75y«EJ<ION3tEJ|iS»6 
£§84(Ile)~fg240 (Val) #i©SE#7S 
•/ BE?J £ fcttE J«#4J .: 4 TSS t\Z> 7 5 y &E?iJ© 
N*tt&»6»8 1 (Leu) ~|g2 3 9 (V a 1 ) Si 
©$#7 5 y KEW«f©»J6©75 y &8g£S&Lfc 
AtM >»iJ«**f6ft*. *«Ill:6HT, F 

as'J^VKii'W^ftH W098/03648#. W097/3 
4911.*t, US Patent No. 5, 874, 2404|fc£K:E*©* > 

B. U t©*, ttK, 7^;u^, 7?- 
JISK. vu-r>K> 7x>&. 3A?B, y* 
•>7^*>&. p- h;n>^;ni?>*«o#«»t© 

it. + * l J'7Am«?C07;U* , J&S^. * 

•[0 0 0 9] *»WTffl^6tl4Ktt«B£UTtt. Es 
eherichia coli (*fl§®) Iciyi 'J k7JR8. Baci 
llus subtilis f(DAfiWSI, Serratia 

marcescens (-fe7f-7) ^<0-tyf-7MM^ffiibVfi 
n. ^TfcEschericbia coli*o<ff£U>. CltlS>©II 
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&Jffl8§©jeK£&. ««»tt*Cw-r*i*OBA>. 
•(flAtf. #§B¥3-204897^&&f;:Sa*©£}£^) fc» 

S>ft5F a s >J^>K*^ Wt^Hta-K-rScDN 
AS^-fS^S^^^-tt. (i) Fas 

•j # > > a 7 nm&mtefr e y -t > v + - r n 

A (raRNA) *$H*U (ii) ttmRNA*>6JH«<0 
C DN AS:. ^UT-8ilDNA$^b. (iii) Sg 

io (iv) #6tlfcia*»*.77-y*fel47*5^5 KT* 
£*»*E*l,. (v) ft&ftfc»JUE*#£**S. 
»KC*#*»6a«SSft*«. MAtfFa s U#>F«7 
Wt7M©-a5£3- Ff-5DNA7'o-7'i:©/W 7* 
• »j^-fc?-V3 >IC«tO. fcS^teiftttfcffl^fc'f'Ay 
7 y t -f ft K ± 0 1 tt ii" 4 D N A £^Tt 4 7 7 - v 
&*^tt7*77.5. K£¥I8 L. (vi) -E-rola^ADN 
A^eSMi-rS^o-XbDNAS^JOttlL, (vi 
i) tt*n->fcDNA*fctt-t0-S*56!K**- 

•[0 0 10] cDNAtll*iitr7*5^5 KtLTtt. 
££*.tf*ffiBa*©pBR3 2 2 [->*-> (Gene) . 
•2 9 5 H (1977 if) ) . pBR325 .Cv- 
i>, 4#, 1 2 1 H ( 1 9 7 8#) ) , pUC 1 2 [v 
19t, 2591(1982$)]. pUC13 
Cv->. 19 #. 2591(1982$)]. tt^S 
fi*OpUB 1 1 0 [A*-f^7-5*;l/ • /Ht7^y'A 
^. ij it— -9 1 • 3 5 3.-7--V3 >X (Biochemical an 
d Biophysical Research Communications) .112 
so 6 7 8H (1 9 8 3¥) ) 1Z£W$>lf ZtlZtf, Z 

3a*>itf7 7-^^^-£bT«. ^i:A(iAgtl 
■1 (7>7'Rlv:T : - r 7''f 7, (Young. R and Davis. 
R. ) . 7D->-rV>^X-^-7-1f • t->3t;W 7 
*tS- • *7 • IM I>7 • +f • =l- • XT. • 
X- (Proc. Natl. Acad. Sci.,U.S.A.) , 8 0#. 1 
•1 9 41 (1 9 8 3$) ) t$.E1fidb\1 -eroffi 

« 6C£*tT#4. 75 7.= Kfctt*fctf2fS«>:LTtt, • 
fei^tf. f^-'7;7f-f7 (T. Maniatis) 6. t 
Ha5- • 7 D— (Molecular Cloning) 3 — 
iUK • 7 7U >^ • A— A— • h'J- (Cold Spr 

ing Harbor Laboratory) . 239H(1982$)tc 

cDNAS?fl^>itJ^fti:LT(4, fct^tfha-/ 
• (Hyunh, T. V. ) >b<Dl5& (x-r --X7 -X- • 7 n-x 
>7*. 7 • ^Jf^M- 77Q-? (DNA Cloning. 
•A Practical Approach) 1 #. 4 91 (19 8 5 
so $) ^ *4f#*»f6n*. 
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•[0 0 11] d0±3CUT»6ttfc75*5 Ktt, 9 
SaSitiAtfxyx'JtJ (Escherichia) MS. 

(Bacillus) mmtzz\zm\tz>. ±bx->x 

UkJJRMOWtUTH, Xvx'Jfc7 • 3'J (Escher 
ichia coli) K12DH1 l?u if • *7 • If 
- J-yatJk 7*1x5- • 1Mx>* (Proc. 
Natl. Acad. Sci. U. S. A. ) 6 0*, 16 OH (19 6 
) , JM103 [**U-fy£-75'*X-Utf- 
(Nucleic Acids Research) , 9#, 3 0 9 1 ( 1 9 
81$)), JA221 Cv^-^- *7 * ^U+a io 

- rt-IXuz/— (Journal of Molecular Biolog 
y) ] , 1 2 0 1, 5 1 71 ( 1 9 7 8¥) ] , HB1 
0 1 • *7 • ^^17- • /Htoy 

4 1#, 4 5 91 ( 1 9 6 9$) ) ■ C 6 0 0 [v 
x*t^ (Genetics) . 3 9#, 4 4 01 (1 9 

5 4$) ] , MM 2 9 4 [*-f ? + - (Nature) , 2 1 
•7#, 1 1 1 OH (1 9 6 8$) ) &&&«*tfetl*. 

X (Bacillus subtilis) M I 1 1 4 [v->, 2 4 

2 5 51 ( 1 9 8 3$)), 207-21 [v*- 20 
• • /Ht^r^^ h »J — (Journal of Biochem 

istry) 9 5#, 8 71 (1 9 8 4$)) &£#£>tfb 

fc£;Ltf7--f--"*x7TV * (T. Maniatis) b, ^EU 
*a^--£n-x>^ (Molecular Cloning) . n- 
JUF ^yj>^-/W\-- 7*7h'J- (Cold Spr 
ing Harbor Laboratory) , 2 4 9H (1982$) \Z 

fc77-v^W-^^CH so 

■[0 0 12] £(D«fc3fcbT£n->fl:£*lfcF a s U 
*f>K«*>^^»t3-Hr4cDNAtt*B39«»n 
tf^SK, M^ipBR 3 2 2, pUC12, pU 
C13, pUC18, pUC 1 9, pUC118, pU 

0«fc5KLT»SnfccDNA<&ttSE9J*, fctAtf 
• h (Maxam-Gilbert) j£ CMaxam, A. 

•M. and Gilbert. W. , -fuis-T4 >9X • - *f « 

±^3j-)\> • 7*1X5- • *7 • 1MX>X • 
tf • 3.- • XX • x- (Proc. Natl. Acad. Sci.. U.S. 
A. ) > 7 4#, 5 6 01( 1 9 7 7$)) M^Hyf 
t+vS (Messing. J. 6, *0U-f y £ • 7S"yX ■ 
UtJ*-^ (Nucleic Acids Research) 9#, 3 0 9H 
•(19 8 1$) ) K£oT&£U gE»a)7 5yKE5>J 
t©tt«*5Fa s 'J*>K«^W^K^cDNAO 

^ffll^niFa s U#>K®?>/^K£::--KT$ 
cDNA**»Sft*. ±E©J:5k:LT^n-><kSn so 
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fcF a s ■J#>K8*Wt£K*3-K1"*cDNAtt 

■[0 0 13]*t, d7n-->ftSftfccDNA^6*S 

-fc**Ct38«T#-6. icDNA(i^5' ^ttlCfi 
RBWfts K>£LT0ATG*#U *fc3 f 
SR<*jt3 K>tLTCDTAA, TGASfcttTAGS 
#LT^Tt>J:^. dftSOBRH&a K>*BRI*Jt 
3K>tt, ai^^DNA7^^^-^ffl^T#»T 
5:(ht)tg^, $6JcKDNAS:5SSS-a-S^tt-t© 

E$>*mB4*075*5 H («, PBR 3 2 2, pB 
R325, pUC12, p U C 1 3 ) , temm&&77 
* 5 F («, pUBHO. p T P 5 , p C 1 9 4 ) & 

'[0 0 1 4] **9|Tffl^Stt*7n*-*-iUT 

trpyD^E-^- lac^nt-^- re 
cAynt-J- APL^D^-^-, 1 pp^a^ 
Si^^j^HT^^i^H SP 
0 1^-*-, SP02yn^-^-, penPy 
□ t-J-fttWSLK iOfcttB^tfxS/xU* 
^IltyD^E-^-^T 7 ya^-^- t r p7n 

CiD.fciKbTfcaSttfcF a s U#> F«*>/t*K 
^□-Ft^cDNA^tt^^^^-^^T, K 

♦[0 0 1 5] ±Ex->xU*7««*JHie»1"*K: 

7#:r = - -^-iMx;/* (Proc. Natl. Acad. Sci. I) 
SA) , 6 91, 2 1 1 OH ( 1 9 7 2$) ^v-> (Ge 
ne) , 1 7#, 1 0 7H ( 1 9 8 2$) fc£fcE«fl>* 
mz'fcoT'frtit>n%> yw^Ilt»H(E»t4i: 
tt, fctAlttl/*a7- • 7>F • yx^7Jh vx 
^x-r i y£7> (Molecular & General Genetics) , 1 6 
fi*U 1 1 1H ( 1 9 7 9$) ^i:(Cf2^0^ffi(C^o 
TfTfcft*. H©«fc5fcLT. FasUif>F8>> 
A^M£3-FT£c DNA£^1-£fgS^^-T 

tlTXyi'Jt7SM, ■/□^E-^-<hLTT7y 

©|fi]±S:SMtl/T, Fa s »J #> F**>/t**« 
3-FT*cDNA*##T*»S^£*-fclOA, T 
•7 UVf-A^S^^^ K**#S*T"bJ:^. 
•CO 0 1 6] tetfli/i U t7S®, A^l/XRST 
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<n±mz&m?zmmm. mmm. 

+*MJ>. m8ttiS». vgfcfci:. S*jBtLT 
14. fcix.«7> ; £-^ASi, ffigUSS. 3->*^ 
-7- 'J*-, ^7>>. #-tw>, *1X*X, *s 

«%©pHtt»5^8*«a*L^. Xvi'JtJ 

*-»f5,/***trM9*16 (5-7- (Miller) . 

^f-c;?^ (Journal of Experiments in Molecular 
Genetics) . 4 3 1 - 4 3 3M- Cold Spring Harbor L 
aboratory. New York 1972] . L B U>. 

j/'vh* (I.PTG) , 3 0— f>K«J,/P7d"J;i4SroJ: 

S©J§£, JS*t4S#iK) 1 5 ~ 4 3 tf^l 3 ~ 2 4 K*|B] 
ffw. awckO. am^fc#£lD;L£;:<!:fcT£3, 

•[0 0 17] fi*»Affl*W^K:WB±«tt»fi'l>T 

»HJ-r«Cta«T#«. iilIS©5£5?=14. #t6T. 
tfaBKfflSCJ: OVISTS*. ffl5»li*tUTt>tt# 

iaropHii (ph 6. 5~7. 5) cmsELfcffa&a 

fir® (WAtf 'J €fflH*r<t*«»*L. 

n. d©&. aia©K»'*ffijis-e-4fcftEDTA*s 

(£fA#) £tt;t©7j£T. »i»»«r**. * 

#4. £ttSJ14S£*&?£<hLTffl^6n. **§&+© 
£te#J©i»gl4, ^7Xv>T'14 1-8^/117 h 
Jk Jff * U < tt*5 3 ~ 6 U y Y)V, ^S?T14 5~ 

6. ^7Xv>14ffi#^7Xv>£&:&sf©?7Xv> 
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•[0 0 18] »*ttAS*>rt£R#S±g«»|ia<f'T 
ifAfc*#fifcLftV>*£fc:tt, S'C^Ui^O* 

5 Ctta#l~8t;i'/'J«> Hk $?£L< 14^3-6^ 
fr/'Jy hJkCfc*. ^7^y>HM^7^y>tl 

Kftte. £i£T. fciA^Slff&aiS. 7l/>?-7"l/ 

fc»4R*€«fflr6Ct*«T#S. £i4#J14a$*!§& 
tUTffl^Stl. JWSfK+rojJttSKBaStt, ^7Xv 
^T«l~8=E;U/'J-y KJU. » 3;K tt»3~ 6*^ 
/U7HW K*T.tt5~9*;U/'J 7 Wk »Sb< 
BJ5 8WJ7 WkCfeS. 97- ; yy\m%97- 
y>«**«©y7=y>O«f«0*tlxT»fr»6ft 

«tt?B*ffl^tttaii«^osi/»k:a7cS!i 

"rSSiirf fcCttt, -feM<C«fc<fft>nT^4 (Biotec 
hnology and Bioengineering iL - 3-13, 1993) . 

U3tt^iBiaofc»?M^»^ « s - s mmm^.) 
<t*iiwia±)wii-r4©*»a«Tr*«. ftox, « 

•too 1 9 ] rnic^LT, *«wo«a*}*»4. ^tt 

»J€ffl ^fcana«ff+0 S - S 4 g« 

X\ {SitS(^0. lmM~8 5 0mM, jf$t<tt*?l 
•lmM~|9l 0mM))©pl/S (ajcaffi**- 3 3 1 mV 

-;p^/t«->xx75 >») *ttaj*^oafl:i»ji:ffli 

}Hl$n4ii7c»J<!:LTl4. *JHJ0BtiA<jtJ*3il«R 
iU©ft!ltc:^;L'^5 1 ^> < WO, ->Xx75>7i<i: 

t^97cMo«inHsao. i~5 os'j^u/'Jy h 

it, !f#»C*ftL< 141-1 OSUt^/'J-v hJl/T* 

5. 
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// 

•[0 0 2 01 ±.tz<n&o\z\sTn\frv>-t\mt*ft? 

Wt*****T*±B«*ll««T»l 0~2 5ft t 
6*&Ctt#lR««froy7z:y>©«S*0~2. O^E 

/k/ u 7 iff $ L < lift i u 7 h 

£0~4. OWJyh^. Jf S b< tt» 2 *)V/ 'J 

•[0 0 2 1 ] *58WO«a*ttK:*^T. U 7*-;Ux 

7"hS) **«*&H7 5ytt(fci:;ttf. 7;l/^n>^) 

y*-^***SttV»7Sy»(fci:Atf. 7Jl^> 20 
If) O^Jn«W34(7)atiiS#<7)i£!gS-e©]l7tSiJ^3jn<i:ffl 

*>(GSH), ->7.T'r>i3J;!/->Xf 1 >. ifcttv* 
■r75>*5«kt;->7.^5>^i:) fciJOATfc J:"^. Uh* 

7 77. a 7 7 7-*rositsij* t ty:a7cS>JW2 , i«^-i$ 
tc-en-e'no. o i~i o 0SUWJ7 h;k <mc 

Jf*L<«0. 1~1 0S'J-t;l//'J7 'J so 

7*>K> A'J>, 'Jv>. 77l>, -> HkJ >3F# 

y e £ a jr* <o A t?» $ U n 7 5 / gsfsim iiS 
o. i~2. 0WJ7 Hk ttcjfib<iio. 1 

~1. O^A/'J 7 

•[0 0 2 2] &J3. Him&9ifr?V7*-)V7 : <( ></<D 40 
INC. AAtfSltH. tk«t. i§#T> tIAft:. 

0. ltA/U^hA U>6SII»*-t7 7 7"7 7 7 
•(Sephadex) G-2 5 (77^v->7 

a. SEtta©»««*^c«too. iWJ7h^ 



/2 

7 r 7 7'f-^^$ l tf en. jf^Hr^ttTS^. 

ttxli'S P- S e p h a r o s e FF (7 7A7-/7 
• ;Htr^ (80 ) . CM— 5 P W (h-V- 
•(**) ) DEAE-5PW ( h-y- 

•(#) ) ^LH*>J1?D?^77^-, fci: 
A«ODP-5 0 (BBfttX (80 ) n 
V h 7" 7 7 a -m t J: a ffMffi If b ft 5 o 
•[0 0 2 3 ] #3PJ!Ti#bft3a*&AS<*>^7K 

•[0 0 2 4] 

T. *S*75yi6fc£*r»*T!**-r<5«£. IUPAC- 
IUB Commission on Biochemical Nomenclaturelci-SSS 

0. *©*J|*TE-ra. 7 5 /SUcHl-T^Ste 

eofTa. 



c DNA 




A 




7t-> 


T 




^5 > 


G 






C 




is V v > 


RNA 




u 


m R N A 






EDTA 


X?l/>y7$>0B8 


SDS 






•2 -ME 






DTT 






G l y ( 


G) 




A l a ( 


A) 




V a l ( 


V) 


A*U > 


L e u ( 


L) 


D-f V> 


•I l e ( 


I) 


<VD>fy> / 


5 e r ( 


S) 


■fe»J> 


Th r ( 


T) 




Cys ( 


C) 


yXr-f > 


Me t ( 


M) 


^^^^> 


G l u ( 


E) 




A s p ( 


D) 




L y s ( 


K) 


'Jy> 


A r g ( 


R) 




H i s ( 


H) 


tXfy> 


P h e ( 


F) 




Ty r ( 


Y) 




Tr p ( 


W) 


h U y h 7 7 > 


P r 0 ( 


P) 


ynU > 


A s n ( 


N) 






(8) 

13 ■ 

G 1 n (Q) : i/)V*$> 
A s x : Asp+Asn 

G 1 x : Glu+Gln 

*wmmv>w.w8.<DW$mmt. &T©E?ij£*-f. 

•CE?iJ#^: 1) hhTL4$3-K1-^75y^E?"J 

■m^mn. 2) its t^tife:/?^ 

-ro«SE?ij£*-f. 

• (E?U#^ : 4 ) Y-7XTL4£3-K1-57Sy&E 
-©itSE?'J£^1-. 

•CE?U#^: 6) &&O##0iJ3Tffl^6tt£77'f "7 
-OffiSE^^T. • 

•[0 0 2 5] 20 
#*0J1 *)I®TCO»ji§IJt STL4?S5I 

thTL4 (E?'J#*I: 1) (0liSgi1.^^(C«f£:-rs^ 
647S/&8S (I 1 e) fre,S&2 4 075/&SiS 
•(Va 1) $T£3-FTSDNA®ffr£t#5fcJi>, ft 

mtLTftmw-i 1-141 1 o 6*&*<o##m t 

ffi®W7'77.5 h'pTB 1 9 3 9, V-t LT 2 

mot'JlZirU*?}* (IBJiJ#^:2 5' -TATA 
CATATGATACAAGAGCGAAGGTC- 
•3 ' , le^JS-^ : 3 5' -AGCCGGATCCGA so 
CCTCACACCATGAAA- 3' ) Srffl^TPC 
R (polymerase chain reaction) £fr-3fc. ft'itT.fc 

£5ltgbfc&> NdelfeiMamHITlftl, 
•2. 0%7$a-7> J !f)in%1fcWlT-ftW\sT, BtttT 
SDNASfM-^milf Lit. CONdel-BaraHIR 
BU<Nd e I *3,fctfB amH I TiBffcLfcpT 
C 1 1 © T 7 7 D ^ - * - <D T Sit C T 4 D N A ' J # — fcf £ 
ffl^TJMSLT^AS FpTCII-s hTL4 (H2) 

•[0 0 2 6] ###J2 *MBT?©»jSfflkhTL4<0 

T7RNA#'J/7- tr'ite^dacT'nt-^-SJfl 
T) £#-f3*IlgMM 2 9 4 (DE 3) fC, ±IH##^J 
•lTfcSttfcT^AS FpTCII-s h T L 4 £9IA 
U ^cSIBMM 2 94 (DE3)/pTCIl-s hTL45 
roM68UIHB«. 1 0 u g/m 1 ©r hy? 

-i wyz'StsL'Bmb a.%«7h>. o. 5%8« 

0. 5 %tfLiki~ h 'J 
£2 U7 hM77X3tT3 71C, 8B#PBlSi^JSS so 
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L£. iWc©MS5/ig/ml ©fh^lt^^U 
•> Sr^tf £8P«ifi ( 1 . 6 8 % U >&-*S&7- F U 9 
A, 0. 3% I J>S-*^*UC7A. 0. lXlft7> 
^E-^A, 0. 0 5 F 'J 9 A. 0. 0 5%fi£g 

V^i/^A, 0. 0 2%^^9J« 0. 0 0 0 2 5 %5ft 
em-ft. 0. 0 0 0 5 %^S5 ; 75 >. T. 5%7F 
1. 5%*-tf=yK) 1 9 *)y h;K6tt&A,«5 

o 'j 7 h*»«»«'xiwtUT. 3 7t:ram}t}*ss 

fcHJALfc. 5 0 0 7 1/7 h*ttC«t 

olzft&r* 7 5/zM#©-f vT'aXll- Q-D-?* 
YMyJ vF (IPTG) SSHnl. 2blC2P# 
M***«ttfc (14802 HL-y F). £® 
»««©ai»»li*fT3CttJ:0. mi 1 0 g©S® 

-8otk:scis«#snfc. 

*tt*?JSl!fcl»TL4©58S*tt. g#fflffifi££SDS- 
PAGElC&U Bl^Ht hTL4^T 1 7Kd©A*>F 
©&£S^b, I54mg/gllfl:(5 Omg/L) ittSJ 

•[0 0 2 7 ] £®&Kea*||SMM2 9 4 (DE 3)/ 
pTCH-s hTL4(i. 2 0 0 0^2^ 2 B^e^tS 

mo < tf flr* i - 1 - 3 . 

^TMftmim (NIBH) C*K**FERM B 
P-7 0 1 9£LT, £fcgft#^I FO 16356 
tLT2 0 0 0f BtfT*EJ&*:Rr&i6JIIK+ 
= *BT 2 - 1 7 - 8 5 . BBS A58»9F5fS0r ( I F O) 
»C»KSnTH*. Sfc. E?J#^: lT«^n^75 
•y*E5lJ*#T*t hTL4*3-K"T4DNAtt. * 
Rglftivi'J t7 3'J (Escherichia coli)DH 
•1 OB/pTB 1 9 3 9i5«fctfXvx'Jk7 3 'J (Es 
eherichia coli)DH10B/pTB194 0 iUT. 
^■n^'ni 9 9 6*p7fl 1 7 B^e3?*s*o<«rumi 

-1-3. aisantnifttif R4*i*iidft»iww« 

m (N I BH) ICUftg^tFERM BP- 5 5 9 543 
±c/FERM BP- 5 5 9 6<hUT, 1 9 9 6^ 
•73 11 Bi»5*E«W:EmSJilK+=2OT2-l 7- 
6 5 , If Hi* A • ^PW^fif ( I F O) (C5I£#^ I F 
O 1 5 9 9 7 i3«ktf I F O 1 5 9 9 8 tUT^KS 

•[0 0 2 8]##^J3 AfliSTro^I^l!T'5XTL4 

4) <73«^m^tcW^-rf,8 17S/&SS (Le 
u) i>62 3 975;tSi (Val) (H7)£T£ 
3-HT*DNAW«-*»*fc». ^SiLTWO 98/03 
648^©#%«3J2(Cffi«©7 , 7X5 KpTB1958. 
-i:UT2(iro^ l j3 , 7 2U^5 1 H (E?iJS^ : 5 ; 
5 ' -GGCATATGCTGATACAAGATCA 
ACGATCTC-3' . E?J#^ : 6 ; 5* -CGG 
ATCCTCA GACCATGAAAGCTCCGA 
A AT - 3 ' ) SfflUTPCR (polymerase chain rea 



4# §32001-3421 98 (P2001-342I98A) 



(9) 
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etion) Zfiotz. fc&ttfcP C Rg#iO:£8SE?iJ£T 
A^a-~>ifb. £SE?'J£5IISLfc&, Nde 1*5 
WBamHITiftU 2. 0 %7#d-xy;l/m» 
*»T»aUT, ittfctSDNAWtf-SHUIOfc. H 
ONd e I-BamHI PJC< Nd e I 

BamH I TiBftLfc p T C I IOT 7 7nt-*-<7)T 
sSICT 4 DN A 'J#— tf£E(^TSISL-:7 r 7*5 HpT 
CII mTL 4 (08) *»jfc. 
•[0 0 2 9] ##W4 ^H«TOBU6a-7^7TL4 
Ofg?i io 

T) * #-f 4**BMM 2 9 4IDE3H:, ±G##fl 
•3Tt#e.nfc7'57.5 KpTCII mTL4£a£AL, 
*IIMM2 9 4 (DE 3)/pTCI] mTL 4 
CO)§fHE&iffll!§£, 10(ig/mlOf h7^i? U 
i/^frLBigiti (1 %^7>>. 0. 5%fSl^ 
X, 0. 5 MJ 1 'J-y WP*tfc&A/£2 

fc. »e>nfc^SfKS; 5 u g/m 1 07 h 7+K:7' J > 
t*0±»B*«(l. 6 8 * 'J >*-**:*- MJf 20 
A, 0. 3 9SU >K^7K*# , J'7A, 0. l%Wt7> 
0. 0 5%ikiti-hVOA, 0. 0 5%M 
0. 0 2%?Bte3y. 0. 00 0 2 5%fi£ 
gg-t. 0. 0 0 0 5%tIf7S>, i. 5%yn 

1. 5%%4fS.;m 1 9 'J? HI>*tt&A/«5 
0 U y MUPJWflKIMILT, 3 7"ci?a«a**«« 
£$&L.&. £g«EOgg#ft 5 0 0 51/7 r-m&Kft 
7 5 nM#0H V^nt^U-fl -D-?* 
#7? r-bf7/->K (IPTG) SSsUqL. £btC4l$ 
H*«ft*ttfc (19050 M. ^I*65(CC1<7)1S»© 30 
»<t»«*fif5Ctfc:J:0, ft 2 1 0 gOifflc^e 
n. -8 CClcSSffi^^nt. fcfc#S#i;:*tt*>nJ 
*fi - 7'5XTL4©5SS*tt. g#*fim&£SDS-PAGEt;: 

pJig^V^XTL 4*^1" 1 7KdCD/OKC» 
fiS^b. ft5 0mg/gII#(5 5 Omg/L) tJtffifJ 
Silt. rO«KClft>cll«MM2 9 4(DE3)/pT 
ClImTL4ti, 2 0 0 1¥3^ 5B^63Stt»0<« 

rtrm i - 1 - 3 , mmmm^mmmm^m^m±^x 

*H*ft«W*Wr (N I BH) t*R«FERM B 
P- 7 4 8 1 <bLT, £fc£ft## I FO 16 5 50 m 
tLT2 0 0 1f231 B#T*:E)»*Ei1jiSillK+= 
*«T2-1 7-8 5, tta&ABtfffftBr ( I F O) (C 

•[0 0 3 0] 

• mm&\ ) n&m 1 t h t l 4 ©*i§gri> & © 

##W2T*&ftfcB#2 5 gtC. 5 0mMh'JX/H 
CI. 5 mMEDTA (pH7. 5) 125mL£lD;i 
Xm%$L T m® iV-7 7- 4 5 0) [zfyyvy 
•(#) ) £fflV>T4t:, 5^MO)aflcttff«IIO)il/^ so 



/5 

ft. 38i'»* ( 1 5 0 0 0 r pm. 3 0£M) £rr^. 
a«H» (l*A#H») *i£®il#£5 OmM 

f'JX/HC 1 . 5 mMEDTA (pH 7. 5) 5 0 0 
ml, 5 OmM h 'J*/HC 1 , 4MSS5 (pH 7. 
5) 5 0ml, ICTi5fc^£rT^fc&. JtlRll#K5 Om 
M h 'J7./HC 1 , AM.V7-Vymm. (pH 7. 
5), 5mM 2 -^;UA^hX^/-;i/ 7 5m 1 £ 
tDAT4tT-lftai*8«fUfca. (15 0 0 

0 r pm, 3 0#Pb1) 4ff ^±a«£»fc. 
•CO 0 3 1] Hifi«312 BlSSt KTL 40U 7t-)V 

?<< >y 

1 Tftb«n&±i8?8K0. 8M7Jl/*^>. 5 0 
mMh'JX/HCl (pH8. 0) 1. 5 U 7 HI/** 
K.T, 4 , CT-^f§tt^*tTofe„ 

•[0 0 3 2] fSjffi«s|3 nfSSt hTL 4©3fS2 

2 T# 6 tr.1t mmt ©& 7 b ItW&M £ P H 6 \Z 
ISb, IBftttiBR (S±-t;i/D-7.K #1^*3 
K (kdalton) . H®«0. lmZ-X 2tt) (S'J# 
7 (») ) TSMBUfclS. *a*T4«»C*RU. »£j 

(8 0 0 0 r pm. 1 5 #H) *frftV»±ii«*» 
fc. #±if&£5 0mMif&gfff£ (pH6. 0) 15 
OmM NaC 1 TffftUcS P- S e ph a r o s 
e FF (1. lcmID X 5cmL, 5mL) (7 
7)\>Ts7 JWtT-Z (*) ) 0~ 
60%B (B=5 OmMRttfiffiiK (pH6. 0) , 
•1 . 5 M N a C 1 ) ©gfgfiJET 4 0 ^W. 4ml/ 
ft<DffiMT-®iiiL, TL4*^tf775->3>*7*-;U 
Ufc 0 ^^T. 5 0mMif&ig«il£ (pH6. 0) . 1 
5 OmM NaC 1 T'W-mitLtzCM- 5 PW (2 1. 
5mm I D X 1 5 OmmL , 1 3 urn) (^V — 
; (tt) ) ic^^^-a-fc^. 0-4 0%B (B = 5 0mM 

mmmmm (pH6. o), 1 . 5 m n a c i ) or 

fe b ^ET3 0^F B 1. 5 m 1 /»©«aTSftHUfc. TL 
4ffl77?->3>5y-JH, TL 4 0itlg|SS±0^, 
^®7KT2{gtcS»?Lfc. *#K««B^ttaR (7 5 
n> 8 0 5 0YM-10) (5U#7(tt)) Tig^L 
fc&5 0mMRgEl8«?£ (pH 6. 0), 15 OmM 
NaC ICWftU 'BUgfflt hTL4»l. .Smg«ft 
fc. 

•CO 0 3 3 ] C©J:3t'LT#6*lfc"IjSa!t hTL 4 

sao^s^ji^-r^gWT. sds^'J75'j;u75 
f* y;m^»)*'ff^fc. *^f 0 *i o OmM dtt 

^r^tlOLfeS am p 1 e buffer [Laemml i, Nat 
are. 227. 680 (1979)] icfiau 9 5"CT 1 Amnlft 

tfe^. v;u?y;n 5/2 5 (*-• (k^Hfl) 

f • 7*;i/— (Coomassie brilliant blue) T^feLfc^S 
*. »1 7KdC*-/OF<8Saa*B«>Sftfc. dO 
Ci^S^ISat hTL4©**attiH-T*0. #b 
»TKM*0J*ftT**C<!:*»»d>-3fc (B3) . 
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(10) 



17 



[0 0 3 4] HJS0H HPLC£fflV>fc»T®2!t hT 
L4©»Sr 

mmms-cmntzsi^mt fti, 4 

!MT^V>HPLCyXfA (*;U7> («) ) $ 
fflH-f*>X*, &«HPLCI;:J:0#ifT£fT?£. -f 
*>XI(iHPLCfc:*^Ttt5 0mM»«tlMf« (pH 
5. 8) , 15 0mM NaC 1 T¥«fl:tfcCM-5 
PW (7. 5mmIDX75mmL, 1 0 um) (3K 
V- <*) ) tC5Ti§§J t r-TL 4 5Kg^Al. 0 
~3 0%B (B = 5 0 mMHF&*8«?0E (pH5. 8) , 10 
■1. 5M NaCl) ©gpg^ET3 0#f B 1> 0. 8m 
■1 /^©SitSTigttlLfc. gfflHPL CC6l>T«3 0 
%B (A=0. 1 % M^l^Dim (T F A) , B = 
60% 1%TFA) T¥8SfbL 

tC4P-5 0 (4. 6mmID X 2 5 0mmL, 5 
urn) (BaftSl (#0 ) (CPli§SthTL4 2ug 
£SAU 3 0~6 0J6BOSI«4DET4 0#M. 0. 
5ml /»oaar»lBLfc. 4ftttfl2 8 OxV *- k 

•1 (■/7fA'f>^7JM>^ (#0 ) Ti£«^S£fT Jo 

^ttatiwufc. oissTL4ii*-t:- 

2£*L. rOdi*»5?I»Sk hTL 4®*ffAti¥ 
•(04) . 

•[0 0 3 5] *1M!5 Plfgffik hTL 4 h-i- 
&#0l2-C?*SttfcS#l 0 gfC, 5 0mMHJ7/H 
CI (pH7. 5) 5 Om 1 £2)0;LTig*i£®5?'$ 
•(7X77-4 5 0) (7*7 >7> (tfc) ) (CT4t. so 
5 4 EllOaUfcft, S<i>#gt (1 5 

ooorpm, 3 o^pfl) ttskwti m\&m 

ft) *tt:l$il#£5 0mMh'J7/HC 1 , 5 

mM EDTA (pH7. 5) 10ml. 50mMh'J 
7,/HC 1 , 3M%.% (pH 7. 5) 10ml. tCTft 

M HJ7./HC 1 , 4M^7-y>M« (pH 7. * 



= 5), 0fcL.<tt5mM 2 -tfrtizf \*X.*J-)\,l 

•(1 5 0 0 0 rpm. 3 0»W) *ff^±«**»fe. 
*±ISlm 1 tC 5 OmM MJ 7./HC 1 , 0, 0. 
•2. 0. 4. 0. 6fcL<te0. 8M7M^> (pH 
8. 0) ®'j7*-;i/r-<>7'jS2 Om 1 SriOAT, 4 
1CT-a?Sttft:*fT&ofc». BKTpH6K:llSU 
*«*KT4«CWlLT»4>i»-li (3 0 0 0 rpm. 
■1 5»B) «m>±*t«*-»fc. *±tI?fS£ 5 0 mMi* 
Kll85?**t ( p H 6 . 0) 15 0mM NaCltfSHk 
LfcSP-Sepharose F F (8 mm I D X 
5 0mmL) (77^-?->7 A-ftf? (80 ) 

* 0~10 0%B (B=5 OmMgffgSfMt 

• ( p H 6 . 0) . 1. 5M NaCl) ©gpg^ET 2 
Ofl-IW. lml/£©8SaT*tHL-fc. »6ttfcTL4 
7 77v3>*7*-JUUfc^. *KS«!l4T*LtC4P 
-5 0 (4. 6 mm ID X 2 5 0 mm L , 5 Mm) 

(80 ) tffll»T?I*ttthTL4«je* 

•[0 0 3 6] *Ott*. BISHt hTL4JR*tt'J7* 
-^^^©TM^^iMCiO, -fL<±#T 
SdtWcifc (05) . S6lc, i07M->« 
M t$i\m<» 2 - * 7* h- X* / -JimtBif&^t} 

L4«*©»att4Jt**fcfc6rc«!:t>^-3& (H 
5) . fcfc, pJi§St hTL4Kl:(C»-r5ttffiBt©2 
-*;l/#7>X*/-Jl/SiljBgli5mM. U7*-;i/ 
x-i" >^[$<B7;i/*x>Sg«gti0. 8MTSot. 
•[0 0 3 7 ] ?I»St hTL4©lSfb^M 

•(a) 7 S. 

Hli60H3T®£>nfcnJiSi!fc hTL 4COUT. -e<D7 

•3 0 0 E) *«t»T*JELfc. *m&<Dm& 
fflli, N*StCMe t##mS*afcpIj6St KTL4© 

7 5 ym'&i&<Dmmmt-%.Ltz (sd . 



75 



■susst hTL4(D^sE?"j 



• A s x 5.9 6 
T h r I) • 8.7 9 
S e r 1) • 13.8 15 

• G 1 x 14.1 14 
•Pro 6.5 6 

• G 1 y 18.6 19 
•Ala 9.7 10 

Cy s2) • N. D. 2 
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(11) 



19 
V a 1 
Me t 
I 1 e 
Leu 
Ty r 
P h e 
H i s 
L y s 
A r g 
T r p 



20 



12.7 

1. 9 

2. 7 
2 1 

7. 9 

3. 8 
5. 0 

1 2. 0 

7. 1 

2. 6 



1 5 
1 
3 

2 1 
8 
4 
5 

1 2 
7 
3 



&ttl7K#$ (6N HC1-4%WJ3- 
•1) (mHKMt LfzM 

•2) 

8 1 0 u g £ffl^T#flT£frt>fc. 
■[0 0 3 8 ] (b) N*iiB7 5/&E?iJ##r 

1/7 -f KAW=fv'X7-A ; &x;l/4 9 2) £ffll^Tft£L- 
ft. -?-0Sg3l, »5*lfcnJ*S!k hTL 4©N*»(C(i* jo 
•«2) 



1 1 Ot:. 2 4X1X4 8B# 



♦ Met #ttto£ttTV>*;:£0tett*SE*J#&it5Sa 

■(S2) . 











■ SlNo. 


PTH*) -7 








(pmo 1 ) 






1 


Me t 


(14) 




• 2 


I 1 e 


(1 8) 


I 1 e 


• 3 


G 1 n 


(9. 


8) 


G 1 n 


4 


G 1 u 


(8. 


3) 


G 1 u 


5 


A r g 


(7. 


1) 


A r g 


• 6 


A r g 


(9. 


9) 


A r g 


• 7 


S e r 


(3. 


6) 


S e r 


• 8 


H i s 


(3. 


6) 


H i s 


♦ 9 


G 1 u 


(3. 


6) 


G 1 u 


• 1 0 


Va 1 


(3. 


8) 


Va 1 



•i) 7i--;i/ftty> h-f > 
5 0 pmo 1 £ffl^T##r£f?o£. 
•[0 0 3 9] (c) C*»7Sy»#*r 
C*w7 5/££7 5/&#tfrH- K^-7>vXfA 
6 3 0 0 E) SfflHTfcfcbfc. #enfcpJ^S!tKT 
L 4 liffig£yiJA> 6 }fg $ tltz C **7 5 y B. t -ft L- 
fc (S3) . 
•(S3] 

C*«75y^ @1R^ (%) 



Va 1 



3 3.6 



40 Iffih^y>»Sft (lOOt, 3. 5 MB) 
4 nmo 1 SfflUT^ttSrffofc. 
•[0 0 4 0] *tt«7 U*Ht KTL4©»ttll* 

swi 3 -c» b nfc««Bi»s t h t l 4 ©^r-r zmm 

fe^ckolCLTSISLfc. Tttfc%. 9 6S71/-H: 
fc h*J!iSSfflfl§#W i D r £ 5 0 0 0 il/wel lT'ffiS 
U *B*fc*pJ»fflfchTL4 3:fcttftHJ|il 1-1 
4 110 6#ii$g©HJg0ij 1 fcE*Ogi»Jfift*pI» 
lit hTL4£a*©j§gT. >?-7 x □ > r (Ge 
so nzymett) £«&igg2 0 0U/ml#£T. 
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•><£>®9&^£Cell proliferation ELISAK-'J> 
*f-tfc> T?8!l«Lfc. 0?-7iD>rl? 

TL4tH«T*ofc (H6) o 

.[0 0 4 1 ] HJS0J8 pJ»Ht*:*TL40*M* 

soatu 

#%^J4Tf#6tlfc®ft3 0 glC, 50mMhUX/H 
CK 5 mMEDTA (pH7. 5) 150mL£iD;l 
TiBSiS*** (V-77- 4 5 0) (75>V> 
■(*) )£ffl^T4t:, 5»PJjOB#«»S:IIDSb*: 
S'L^B ( 1 5 0 0 0 r pm> 3 0»Pfl) £'fT^ 
StJSB# (i*A#B#) «ti£B#£5 0mM 

f'J^/HC h 5 mM E D T A (pH7. 5) 9 0m 
•U 5 OmMh'J^/HC 1, (pH7. 5) 

9 0ml, £TSfci*£fTofcft, StfSBftlC 1 0 OmM 
f'JX/HCl, 4Mi/7Zy>Sgfi (pH7. 
5), 5mM y7r7^> 9 0 0ml £JjQAT4 < C 
Bfrftll (8 0 0 0 r pm, 3 

-[0 0 4 2 ] *ffi^J9 pU8fflT^^TL4 0U7*- 

;|/tV >^ 

WS«8T»6nfc±««t0. 8M7M-X 5 0 
mMh'J^/HCl (pH8. 0) 2 2. 
JJPAT, 4TCT-!*flftt^S:fTofc. 
•[0 0 4 3] HlfiWl 0 pJ&ffl-7£XTL4G>»« 
*««9T»6nfcSttfl:0|»7LfcHt«*IH*Hiii 
R (ff^-t^n-^fll^ii^fti OK, KSfllO. 1 
m2-X 2ft) (IfJUhU^ (ft) ) TJMSbfc*, 
PH6CI1U *«*T4«K:*RU 8&#fl (8 
0 0 0 r pm, 1 5ttm) SrfTfc^±«tt*#fc. *± 
fift&5 OmMKSffilrtt (pH6. 0) T¥*fcbfc 
SP-Sepharose FF(5cmIDX5c 
mL, lOOmL) (7;Jl/7y7 /Vf*7-0 
•(ft) ) KK»*1tfcgL 5 0mM»Kffl«iK (pH 
6. 0) , 0. 75MNaCl CTTL 4 €r^tBL 
fee 5 0mMS8a«fS (pH6. 0) T?¥«{fc 

IfcSP-Sephar oseHP ( 1 . 6cmID 
X 15cmL, 2 5m) (7 7*T->7 A-f*r* 
•(ft) ) £»*31*£t£, 0-7 0%B (B = 5 OmM 
( p H 6 . 0), 1. 5 M N a C 1 ) CD& 
RKJE-P3 0»B, 4ml/»©fltaT«tBl/t. «H 

5 0 mMPKgSSS ( p H 6 . 0), 150 mM 
NaClf¥WtLfcCM-SPW (2 1. 5mm ID 
•X 1 5 OmmL, 1 3 u) OKV- (ft) ) 
tffcft. 0-6 0%B (B=5 OmMit&ISffitt (pH 
6. 0), 1. 5MNaC 1 ) COSSET 4 0#H, 
5m 1 /#0ffi»Ti§aiLfc. TL4075*'>3>* 
•/-JUU TL4<flttlSI»lL<a&, ^S7XT2fgfC^f? 



(12) 

kfc. *#R%$IBfttt2fi9g (tV\'A£>2 0 
«10K) (1f;!/hU*X(ft)) Ti8Lfc»5 0m 
Mim8«f» ( p H 6 . 0), 15 0 mM N a C 11: 
ffi$L> Rj»fflV^^TL4|fill. 2mg^!t CCD 
i^{CLTt#e)nfcpJ^g!T^XTL4gp n D^a§:Sl 
JtTaittT, SDS#U7*U^75 Ky;u««*B 
Srfrofeo *«!&£: 10 OmM DTTSrS&finLfcS a 
mple buffer [Laemml i, Nature, 227, 680 
41979)] £!BWU 9 5tTl»HM»Lfc«. 
io 5/2 5 <«!-<fc*Kfi) T«a*tt£fTo£. 

*»a©y;p*^-vs/- ■ U7>h • (Co 

emassie brilliant blue) T&&L£$£3I, ftl 7Kd 

?^XTL4^gp a p[»-T^D, SbftT8«S© 

i D D DTfe^:<i:Wofc (09) . 

•[0 0 4 4] *J60ill 1 HPLCtE^fcpJiSfi^S 

*TL4CD##T 

1 0 Tt# pJSffl V^X T L 4 (DS6g$fii|^ 

1-^g^T^;uv>HPLCf»;7 1 A (*;uv> 
20 •«*) ) tfljirwa^safc. ^HPLCfCcto^tfr^ 

firofc. -f *>S»HPLCC43^Ttt5 OmMBSJB 
«»(pH5. 8), 15 0mM NaCltflftl 
fcCM- 5 PW (7. 5mm I D X 7 5mmL, 10 
u) (*V- (*) ) CoI»fflV<>^TL4 10/ig 
£SAU 2 0-7 0%B (B= 5 0 mM»K««8c 
■(pH5. 8), 1. 5M NaCl) OSB«lET3 
O^SK 0. 8ml/#<0«STStBUfc. $*8HPL 
Ct*^T»4 3 0%B (A=0. UhU7i^DK 
• (T F A) , B = 80% 7*hrMj;U/0. 1%T 
30 FA) T¥fl6{tbfcC4P-5 0 (4. 6mmIDX 
•2 5 OmmL, 5 m) " (ft) ) ICpJfg^T^ 

*TL4 2. 3 0- 6 0 %BcDgPi 

«3BT?4 0»IB, 0. Sml/ft^MTigttibfc, ft 

-(ft) ) Tift«aia«fTVi>Es*H-wut. -t<0**, 

^ggTL4Htf-t!-i7£*U 6 pj»S 

^«i7XTL4(7)*^a a p^-T^0, *toa6T»>Wa) 
gp D pt*^:t»^fc (HO) o 

40 -[0 0 4 5] 2 pl*fflT^TL4««fcft 

4 TtSenfcBfls 1 0 gtC, 5 0mMMJ*/H 
CI, 5mM EDTA (pH7. 5) 50ml£}JDx. 

xm%&mm (v-77-450) <75>v> 

•(ft) ) £T4'C, 5»W0)B#SS»S:4I§m0jgU& 
ft, i8i>#i?§ ( 1 5 0 0 0 r pro, 3 Oftm) fcfrU, 
StM# (ltA#B#) $f#^cc *ttISB»^5 0mM 
fUA/HCK 5mM EDTA (pH7. 5) 10 
so ml, 5 OmMhUA/HC 1 , 4 MS* (pH7. 
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5) 10ml. KTftfrSfTofcft. g^lgiOtie. 
n4fctJ8B#IC5 0mMh'J7./HC 1 , 4M<f7-~s 
■sm!G&& (pH7. 5) . 0fclX(i5mM ->Xr7 
S>3 0ml $iBAT4 , CT-!ft«#i§»Lfc&. 3K'L» 
M (1 5 0 0 0 rpm, 3 0#P B 1) SfT^±Sffi$-# 
fc. *±g?S(C0. 8m l\Z5 0mMHJ*/HC 1 , 
0, 0. 2, 0. 4. 0. 6t)L<teO. 8M7M- 
i>, (pH8. 0) ffl'J7t-Jl'f^>^2 0ml5: 
MAT. 4*CT2 BHffittftSrff&ofca. SfltpH 
*«*fcT4«fc*RLT»fc£li (3 0 
OOrpm, 1 5#H) *ff^±«**»fc. *±fi* 
SrHiS^Jl 1TSU:C4P- 5 0 (4. 6 mm ID 
X 2 5 0mmL, 5m) (BBftMT (80 ) £ffil^T 

9*TL 4K*»4'J7*-;l'7 ; -e >i^B#C07^=¥ : ->^ 
SOlCiO, IKimctWot (01 1) . : 
•C*4] 
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CftUILT 

^£S|-?97 T L 4 btr £ 

*>##>o7c (011). ftfc. pT^SV^XTL 4tZS 
(C^1"ittffi»#CDv7,x75 >Sig«S«5mM, 'J 7 
*-;Ut-C >4^©7^*r>Sffi»£teO. 8MT& 

•(0 0 4 6] £ttm 3 5I^l!T-7^TL4©iafb 

■(a) 7~yiEa^»tff 

0tf#6nfc?T*S!v , 5XTL4fct5^T, * 

A 6 3 0 0 E) £ffl^Ti*3tLfc. *Sfi© 

L 4(7)75 yK«U5fc03**i-aLfc («4) . 
•(0 0 4 7 ] 



75 



*J*S! V 97. T L 4 (DttSEPJ 



A s x 


9. 


4 


9 


Th r»- 


7. 


3 


7 


S e r 1) • 


1 0. 


8 


1 2 


G 1 x 


1 2. 


8 


1 2 


P r o 


1 1 . 


0 


9 


G 1 y 


1 9. 


5 


2 0 


A 1 a 


1 1. 


1 


1 1 


C y s 2) • 


N. 


D. 


2 


Va 1 


1 3. 


2 


1 4 


Me t 


3. 


1 


2 


I 1 e 


3. 


9 


4 


Leu 


2 0 




2 0 


Ty r 


7. 


8 


8 


Ph e 


4. 


1 


4 


H i s 


4. 


9 


5 


L y s 


3. 


3 


3 


A r g 


1 3. 


4 


1 4 


Tr p 


2. 


4 


3 



(6 N HCl-4%f*yja-m 110t, 24&tf48fi5F 

■i) owmciMPLjUi 
•2) s&m 

81 0wgJffll>T»*r$fTofc. 
•[0 0 4 8] (b) N*»75/SEE?"J»tff s*«M e t ^ttiJOSnT^S d iflfi&telgSE^SjiE 

N*i75 ;KE?l!£gffi7Df -f >y-^>^- (7 «*ttfcnTi§S!V97,TL 4<DN*3ffi7S /MBW£-» 
7*71" K/W^v^xAqEr.'M 9 2) *fflHT*£U l>fc(*5). 
it. *<Ofc*, »&nfcpI}gS!T-5XTL4<DN*St5K -[0 0 4 9] 

■C»5) so 
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26 



SSNo. PTHD-JSy^ 
(pmo 1 ) 



oimm^ox T L 4 ©&SEM 



1 


Me t 


(34) 




2 


Leu 


(3 1) 


Leu 


3 


I 1 e 


(3 5) 


I 1 e 


4 


G 1 n 


(2 4) 


G 1 rr 


5 


G 1 u 


(2 0) 


G 1 u 


6 


G 1 n 


(2 0) 


G 1 n 


7 


A r g 


(1 5) 


A r g 


8 


S e r 


(1 1) 


S e r 


9 


H i s 


(6. 4) 


H i s 


1 0 


G 1 n 


(9. 5) 


G 1 n 



•[0 0 5 1 ] 
■[EM*] 



•1) 7x.--)l?-t\i?>b-i > 
■10 0 pmo 1 £ffi^T##r£fTtjfc 

•[0 0 5 0] 

<fStt{fcT?£. ±E©«k5ttfpffl**rra4**tt, M 

t>, #J;Ltf, Fas'Jjtf>H»^W^)lT*4TL4* 
[Sequence Listing] 

<110> Takeda Chemical Industries, Ltd. 

<120> Method for Producing of a Recombinant Protein 

<130> BO 1 1 12 

<150> JP 12-097891 30 

<151> 2000-03-30 

<160> 6 

<210> 1 

<211> 240 

<212> PRT 

<213> Human 

<400> 1 

Met Glu Glu Ser Val Val Arg Pro Ser Val Phe Val Val Asp Gly Gin 
15 10 15 

Thr Asp He Pro Phe Thr Arg Leu Gly Arg Ser His Arg Arg Gin Ser 

20 25 30 

Cys Ser Val Ala Arg Val Gly Leu Gly Leu Leu Leu Leu Leu Met Gly 

35 40 45 

Ala Gly Leu Ala Val Gin Gly Trp Phe Leu Leu Gin Leu His Trp Arg 

50 55 60 

Leu Gly Glu Met Val Thr Arg Leu Pro Asp Gly Pro Ala Gly Ser Trp 
65 70 75 80 

Glu Gin Leu He Gin Glu Arg Arg Ser His Glu Val Asn Pro Ala Ala 

85 90 95 

His Leu Thr Gly Ala Asn Ser Ser Leu Thr Gly Ser Gly Gly Pro Leu 



m • 
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(15) 

27 28 
100 105 110 

Leu Trp Glu Thr Gin Leu Gly Leu Ala Phe Leu Arg Gly Leu Ser Tyr 

115 120 125 

His Asp Gly Ala Leu Val Val Thr Lys Ala Gly Tyr Tyr Tyr He Tyr 

130 135 140 

Ser Lys Val Gin Leu Gly Gly Val Gly Cys Pro Leu Gly Leu Ala Ser 
145 150 155 160 

Thr He Thr His Gly Leu Tyr Lys Arg Thr Pro Arg Tyr Pro Glu Glu 

165 170 175 

Leu Glu Leu Leu Val Ser Gin Gin Ser Pro Cys Gly Arg Ala Thr Ser 

180 185 190 

Ser Ser Arg Val Trp Trp Asp Ser Ser Phe Leu Gly Gly Val Val His 

195 200 205 

Leu Glu Ala Gly Glu Lys Val Val Val Arg Val Leu Asp Glu Arg Leu 

210 215 220 

Val Arg Leu Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Val 
225 230 235 240 

<210> 2 
<211> 27 

<212> DNA 20 

<213> Artificial Sequence 

<220> 

<223> 

<400> 2 

tatacatatg atacaagagc gaaggtc 27 
<210> 3 
<2U> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 30 

<223> 

<400> 3 

agccggatcc gacctcacac catgaaa 27 

<210> 4 

<211> 239 

<212> PRT 

<213> Mouse 

<400> 4 

Met Glu Ser Val Val Gin Pro Ser Val Phe Val Val Asp Gly Gin Thr 
1 5 10 15 

Asp He Pro Phe Arg Arg Leu Glu Gin Asn His Arg Arg Arg Arg Cys 

20 25 ' 30 

Gly Thr Vai Gin Val Ser Leu Ala Leu Val Leu Leu Leu Gly Ala Gly 

35 40 45 

Leu Ala Thr Gin Gly Trp Phe Leu Leu Arg Leu His Gin Arg Leu Gly 

50 55 60 

Asp He Val Ala His Leu Pro Asp Gly Gly Lys Gly Ser Trp Glu Lys 
65 70 75 80 

Leu He Gin Asp Gin Arg Ser His Gin Ala Asn Pro Ala Ala His Leu 
85 90 95 
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29 30 
Thr Gly Ala Asn Ala Ser Leu He Gly He Gly Gly Pro Leu Leu Trp 

100 105 110 

Glu Thr Arg Leu Gly Leu Ala Phe Leu Arg Gly Leu Thr Tyr His Asp 

115 120 125 

Gly Ala Leu Val Tbr Met Glu Pro Gly Tyr Tyr Tyr Val Tyr Ser Lys 

130 135 140 

Val Gin Leu Ser Gly Val Gly Cys Pro Gin Gly Leu Ala Asn Gly Leu 
145 150 155 160 

Pro He Thr His Gly Leu Tyr Lys Arg Thr Ser Arg Tyr Pro Lys Glu 

165 170 175 

Leu Glu Leu Leu Val Ser Arg Arg Ser Pro Cys Gly Arg Ala Asn Ser 

180 185 190 

Ser Arg Val Trp Trp Asp Ser Ser Phe Leu Gly Gly Val Val His Leu 

195 200 205 

Glu Ala Gly Glu Glu Val Val Val Arg Val Pro Gly Asn Arg Leu Val 

210 215 220 

Arg Pro Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Val 



225 230 
<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 5 

ggcatatgct gatacaagat caacgatctc 
<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 6 

cggatcctca gaccatgaaa gctccgaaat 

•[0 0 5 2] 

•[01] pI8Ufc hTL 4 (Ile84-Val240) ©7 5 /StIE 
■I® 2] 757.5 KpTCII-s hTL4©fiffg0£^ 
•[S3] pJi§S!t hTL4©«» n »fflSDS#U7f 

^ftv-A-fc. u-y2\f5immt KTL4©fflsa^ 

•[04] pJigSt hTL^afifgmfptfW^VS&HP 

l c tfieta h p l c t ©saw* - > sst. 
•im5) -sjmm t k t l a ©iRaicRtstaaiPt © 2 - 



235 



239 



20 



30 



30 

[0 7] H7tt. pJ8$r7£*TL4 aeu81-Val239)© 
75 /®IS?iJ£*:T. 
[0 8] 08a, ^77,5 HpTCII mTL4Cll 

[09] 0 9 13, '5Ji§ST^7.TL4©»S^p a p©SD 

-yWt^^-tl-^. U->2«nrSSlT'?7 > T 

L4©»s#ffi«'^T. y;nivji/^yju 15/25 
■<*-<fc¥*fi m ) *-T->--yjU7 

•[010] HI Ott. *Ti§S'V'5;*TL4©*tS3g l &© 
1"*>£&HP L CiJitfjBftH P L CTWSffiy^- 
•>£^T. 

•[01 1] 01 lte. aJi§SV>57,TL4©iR»lCS(S 
1-«tiiBt©->7,x75 >^SDs5i^i3«kt;U 7*-;Ux>C 
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■[HI] 

lie Gin Glu Arg Arg Ser His Glu Val Asn Pro Ala Ala 
84 85 90 95 

His Leu Thr Gly Ala Asn Ser Ser Leu Thr Gly Ser Gly Gly Pro Leu 

100 105 110 

Leu Trp Glu Thr Gin Leu Gly Leu Ala Phe Leu Arg Gly Leu Ser Tyr 

115 120 125 

His Asp Gly Ala Leu Val Val Thr Lys Ala Gly Tyr Tyr Tyr lie Tyr 

130 135 140 

Ser Lys Val Gin Leu Gly Gly Val Gly Cys Pro Leu Gly Leu Ala Ser 
145 150 155 160 

Thr lie Thr His Gly Leu Tyr Lys Arg Thr Pro Arg Tyr Pro Glu Glu 

165 170 175 

Leu Glu Leu Leu Val Ser Gin Gin Ser Pro Cys Gly Arg Ala Thr Ser 

180 185 190 

Ser Ser Arg Val Trp Trp Asp Ser Ser Phe Leu Gly Gly Val Val His 

195 200 205 

Leu Glu Ala Gly Glu Lys Val Val Val Arg Val Leu Asp Glu Arg Leu 

210 215 220 

Yal Arg Leu Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Val 
225 230 235 240 




ft6S2001-342198lP2001-342198A) 




«B32001-3421 98(P2001 -3421 98A) 



(19) 



•[07] 

Leu He Gin Asp Gin Arg Ser His Gin Ala Asn Pro Ala Ala His Lea Thr Gly Ala Asn 
81 90 100 

Ala Ser Leu He Gly lie Gly Gly Pro Leu Leu Trp Glu Thr Arg Leu Gly Leu Ala Phe 
101 110 120 

Leu Arg Gly Leu Thr Tyr His Asp Gly Ala Leu Val Thr Met Glu Pro Gly Tyr Tyr Tyr 
121 130 140 

Val Tyr Ser Lys Vai Gin Leu Ser Gly Val Gly Cys Pro Gin Gly Leu Ala Asn Gly Leu 
141 150 160 

Pro He Thr His Gly Leu Tyr Lys Arg Thr Ser Arg Tyr Pro Lys Glu Leu Glu Leu Leu 
161 170 180 

Yal Ser Arg Arg Ser Pro Cys Gly Arg Ala Asn Ser Ser Arg Val Trp Trp Asp Ser Ser 
181 190 200 

Phe Leu Gly Gly Val Yal His Leu Glu Ala Gly Glu Glu Yal Yal Yal Arg Yal Pro Gly 
201 210 220 

Asn Arg Leu Val Arg Pro Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Val 
221 230 239 



•m9) 



(kDa) 

97.4 
66.2 
45.0 



31.0 



1 2 



21.5 i fr^ffi 
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•[Ull] 




